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LETTER  OF  TRANSMITTAL 


DEPARTMENT  OF  AGRICULTURE. 
BUREAU  OF  CHEMISTRY. 

Hariisburg,  Pa.,  Feb.  25,  1915. 
Hon.  K.  B.  Ci-itchfield,  Secretary  of  Agricultirre,  Harrisburg,  Pa. 

Dear  Sir: — I  have  the  honor  to  submit  herewith  for  your  approval 
a  report  of  the  work  accomplished  by  tlii.s  Bureau  during  the  years 
1913  and  1914  in  analyzing  samjjles  of  Linseed  Oil.  This  work  has 
been  done  in  accordance  with  the  provisions  of  the  Act  of  April 
23rd,  1901,  No.  62,  and  the  recent  Linseed  Oil  Law,  Act  of  April  29th, 
Unil,  No.  82,  which  became  effective  June  1st,  1913. 

It  is  recommended  that  this  report  be  published  in  bulletin  form 
for  distribution. 

Very  respectfully, 

JAMES  W.  KELLOGG, 

Chief  Chemist. 
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BULLETIN  No.  262 


LINSEED  OIL  REPORT 

1913-1914 


JAMES  W.  KELLOGG  JOHN  S.  SPICER  VICTOR  B.  HAUSKNECHT 


INTRODUCTION 


In  carrying  out  the  provisions  of  the  laws  regulating  the  sale  of 
Linseed  Oil.  under  the  direction  of  the  Secretary  of  Agriculture, 
the  chemical  and  other  necessary  work  has  been  done  by  the  Bureau 
of  Chemistry.  This  Report,  therefore,  shows  the  number  of  samples 
of  oil  secured  and  analyzed  during  the  period  of  two  years,  1913 
and  1914.  Because  of  insufficient  funds  appropriated  for  this  work 
in  1913,  only  71  samples  were  examined  during  this  year. 

At  the  1913  session  of  the  Legislature  a  new  Linseed  Oil  Law  was 
passed  which  became  operative  June  1,  1913  replacing  the  Act  of 
April  23, 1901  under  which  the  Department  had  previously  been  work- 
ing. The  few  samples  of  oil  examined  during  the  first  part  of  1913 
were,  therefore,  secured  under  the  provisions  of  the  old  law  and  the 
remaining  samples  were  analyzed  in  accordance  with  the  provisions 
of  the  new  law.  During  the  two  year  period  covered  by  this  report, 
Special  Agents  of  the  Department  collected  from  dealers  in  the  State 
321  samples  of  oil  which  were  being  sold  as  pure  raw  and  boiled 
linseed  oil.  These  samples  were  sent  to  the  Bureau  of  Chemistry 
in  sealed  bottles  for  analysis,  together  with  reports  in  each  case. 
After  the  completion  of  the  chemical  work,  reports  were  made  to  the 
Secretary  of  Agriculture  and  notices  sent  to  manufacturers  and 
dealers  advising  as  to  whether  or  not  the  samples  examined  met  the 
standards. 

The  chemical  analyses  of  the  samples  secured  in  1913  were  made 
by  Mr.  John  S.  Spicer,  formerly  First  Assistant  Chemist  of  the 
Bureau,  and  the  samples  secured  in  1914  were  analyzed  by  Mr.  Victor 
B.  Hausknecht,  the  present  First  Assistant  Chemist. 
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STANDARDS  OF  PURITY. 

In  analyzing  linseed  oil,  determinations  are  made  for  characteristic 
properties  known  as  "constants"  which  are  established  as  standards 
for  raw  and  boiled  linseed  oil  by  the  law,  as  follows : 

RAW  LINSEED  OIL: 

Specific  Gravity  at  15.5°  C.  .9315  to  .9360. 
Saponification  Value  (Koettstorfer  number)  187  to  19o. 
Iodine  Value  (Hanus  number)  170  to  190. 
Unsaponifiable  Matter  not  to  exceed  1.5%. 
Acid  Value  not  to  exceed  6. 


BOILED  LINSEED  OIL: 

Specific  Gravity  at  15.5°  0.  .9325  to  .9450. 
Saponification  Value  (Koettstorfer  number)  185  to  195. 
Iodine  Value  (Hanus  number)  160  to  190. 
Unsaponifiable  Matter  not  to  exceed  2  per  cent. 
Not  to  contain  free  Rosin  or  Rosin  Oil,  nor  Rosin  as 
Resinates  in  excess  of  1  per  centum.  \ 
Heated  to  a  temperature  of  at  least  107°  C. 

A  full  explanation  of  the  meaning  and  method  of  estimating  these 
constants  can  be  found  in  well  known  text  books  on  the  subject  of  dry- 
ing and  non-drying  oils.  A  brief  explanation  of  the  terms  used  in  oil 
analysis,  will  help  those  unfamiliar  with  this  work  to  a  better  under- 
standing of  the  cliaracteristic  properties  of  linseed  oil.  These  proper- 
ties, also  possessed  by  other  drying  oils  differ  enough  from  such  oils 
to  enable  the  chemist  to  readily  distinguish  the  difference  between 
linseed  oil  and  oil  from  other  sources  and  to  determine  when  a  foreign 
oil  has  been  mixed  with  linseed  oil. 

^^pecific  Oravity  means  the  weight  of  an  oil  compared  Avith  that  of 
water  and  is  determined  by  estimating  the  weight  or  specific  gravity 
of  a  certain  amount  of  oil  under  given  conditions  for  comparison 

t^apovifirafioii  Value  indicates  the  degree  to  which  an  oil  can  u'nite 
with  alkali  to  form  a  soap.  The  number  or  value  estimated  shows 
the  number  of  milligrams  of  caustic  potash  required  to  convert  one 
gram  of  oil  into  soap. 

Iodine  Value  indicates  the  drying  properties  of  an  oil  and  the 
numlter  estimated  is  the  percentage  amount  of  iodine  absorbed  by 
an  oil.  Linseed  oil  when  drying  takes  up  oxygen,  and  as  iodine  is 
absorbed  in  a  similar  way  and  can  be  used  to  better  advantage  in 
making  laboratory  tests,  it  is  used  in  oil  analysis  to  obtain  the  com- 
parative drying  properties.  Mineral  and  other  non-drying  oils  will 
not  take  up  oxygen  or  iodine  to  any  extent,  therefore,  those  oils 
which  do  show  a  marked  reaction  to  iodine  and  which  absorb  oxygen 
when  dryiufi;  are  classed  as  drying  oils.  Therefore  those  oils  which 
Iiave  tlie  highest  iodine  value  possess  the  best  drying  propei'ties. 
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Unsaponifiable  Mattel-  indicates  tlie  percentage  amount  of  material 
which  Avill  not  unite  with  alkali  to  form  soap.  Mineral  oils  cannot  be 
saponilied  and,  therefore,  when  this  oil  is  added  to  linseed  oil,  the  per- 
centage of  this  ''constant"  is  increased. 

Acid  Value  shows  the  amount  of  free  or  uncombined  acids  present 
in  linseed  oil.  This  value  is  determined  by  neutralization  with  an 
alkali  under  prescribed  conditions  and  iu  pure  raw  linseed  oil  it 
should  not  exceed  6.  When  pure  oil  contains  rosin,  becomes  rancid 
or  when  it  is  pressed  from  unscreened  flaxseed,  the  acid  value  will  be 
increased  abo\  e  tlie  normal.  Linseed  oils  with  an  excessive  acid  value 
are  unfit  for  painting  purposes. 


AJs^ALYSTS  OF  SPECIAL  SAMPLES. 

Tlie  Linseed  Oil  La'O',  in  addition  to  establishing  standards  for 
pure  raw  and  boiled  oils  provides  for  the  analysis  of  special  samples 
sent  to  the  Department  by  residents  of  Pennsyh'auia  for  a  -fee  of 
11.00  per  sample.  This  provision  is  for  the  purpose  of  affording 
dealers  and  consumers  a  means  of  determining  whether  or  not  the 
linseed  oil  sold  or  purchased  is  pure  and  free  from  adulterants.  For 
a  nominal  charge,  therefore,  the  Department  can  assist  parties  handl- 
ing oil  in  complying  Avith  the  requirements  of  the  law  and  protect  con- 
sumers from  being  sold  an  inferior  product.  TSTienever  there  is  doubt 
in  regard  to  the  purity  of  oil  the  Department  should  be  called  upon 
for  tliis  information.  When  samples  are  submitted  for  analysis,  the 
following  directions  should  be  noted: 

Amount  of  Oil — About  one-half  pint  of  the  oil  to  be  examined 
should  be  carefully  drawn  from  the  barrel  or  other  container  and 
placed  in  a  clean  bottle.  When  funnels  or  measures  are  used  caie 
should  be  taken  that  they  are  clean  and  free  from  foreign  oils,  as 
otherwise  the  tests  made  on  an  oil  contaminated  in  this  way,  will 
be  misleading. 

Analj/sis  Fee — A  charge  of  fl.OO  for  each  sample  analyzed  is  made 
as  provided  by  the  law  and  should  be  sent  in  the  form  of  a  certifled 
check,  money  order  or  cash,  with  a  letter  requesting  the  analysis  to 
be  made,  and  advising  of  the  sending  of  the  sample. 

Address — The  bottle  containing  the  sample  of  oil  should  be  securely 
packed  and  sent  by  parcel  post  addressed: — Bureau  of  Chemistry, 
Department  of  Agriculture,  Box  "R",  Harrisburg,  Pa. 

The  Department  will,  in  so  far  as  time  and  amount  of  Avork  per- 
mits, make  preliminary  tests  on  samples  of  linseed  oil,  free  of  charge, 
which  are  suspected  of  being  adulterated  with  mineral  oil.  This, 
howe^"e^,  is  only  a  qualitative  test  but  is  sufficient  to  determine  the 
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presence  of  this  adulterant.  As  soon  as  possible  after  the  receipt 
of  sample,  a  report  of  the  results  obtained,  including  a  receipt  for 
the  fee  will  be  mailed  to  senders.  Since  the  taking  effect  of  the  new- 
law,  making  it  possible  for  the  analysis  of  special  samples,  only  nine 
such  samples  of  oil  have  been  received.  One  of  these  was  found  to 
be  adulterated  with  mineral  oil. 


LINSEED  OIL  LAW. 

All  persons  selling  linseed  oil,  from  manufacturer  to  consumer, 
should  become  familiar  with  the  requirements  of  the  law  regulating 
the  sale  of  this  commodity  and  should  know  of  the  protection  thus 
afforded  by  being  able  to  get  samples  examined  where  there  is  any 
doubt  about  the  purity  of  oil  being  purchased  or  being  sold.  The 
full  text  ,  therefore,  of  the  Linseed  Oil  Law  is  included  in  this  report 
as  follows: 


No.  82. 

AN  ACT 

Regulating  the  storage  and  sale  of  linseed  oil,  and  compounds 
and  imitations  thereof;  fixing  standards  for  raw  and  boiled 
linseed  oil ;  providing  penalties  for  violations  thereof ; 
providing  for  the  enforcement  of  this  act,  and  expenses 
thereof;  providing  for  examination  of  samples  of  linseed 
oil ;  and  repealing  an  act  approved  the  tvs^enty-third  day 
of  April,  one  thousand  nine  hundred  and  one,  entitled  "An 
act  to  prevent  the  adulteration  of,  and  deception  in  the 
sale  of,  linseed  or  flaxseed  oil,"  and  the  act  approved  the 
twenty-second  day  of  April,  one  thousand  nine  hundred  and 
five,  entitled  "An  act  supplemental  to  an  act,  entitled  'An 
act  to  prevent  the  adulteration  of,  and  deception  in  the 
sale  of  linseed  or  flaxseed  oil,'  approved  the  twenty-third 
day  of  April,  Anno  Domini  one  thousand  nine  hundred  and 
one." 

Section  1.  Be  it  enacted,  &c.,  That  the  words  "lin- 
.seed  oil,"  as  used  in  this  act,  shall  mean  an  oil,  wholly 
the  product  obtained  from  pure  flaxseed,  and  conform- 
ing to  the  following  requirements: 

First.  Its  specific  gravity,  at  a  temperature  of  fif- 
teen and  five-tenths  degrees  centigrade,  shall  be  not 
less  than  nine  thousand  three  hundred  and  fifteen  ten- 
thousandtlis  (.9315),  nor  greater  than  nine  thousand 
three  hundred  and  sixty  ten-thousandths  (.9360). 

Second.    Its  acid  value  shall  not  exceed  six  (6). 

Third.  Its  saponification  value  (Koettstorfer  num- 
ber) shall  be  not  less  than  one  hundred  and  eight- 
seven  (1S7),  nor  greater  than  one  hundred  and  ninety- 
five  (19.5). 

Fourth.  It  shall  not  contain  more  than  one  and  one- 
half  per  centum  of  unsaponifiable  matter. 


•'Linseed  oil" 
defined. 


Requirements. 


Specific 
gravity. 


Acid  value. 


Saronification 
value. 


Unsaponifiable 
matter. 
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Dnsaponificable 
matter. 


Saponification 
value. 


Iodine 
value. 


Specific 
gravity. 


Fifth.    Its  iodine  value  (Hanus  number)  shall  be  not  iodine 
less  than  one  hundred  and  seventy  (.1/0),  nor  greater 
than  one  hundred  and  ninety  (190). 

The  words  "boiled  linseed  oil,"  as  used  in  this  act,  .-Boiied  unseed 
shall  mean  linseed  oil,  as  above  defined,  which  has  been  «»"  defined, 
heated  to  a  temperature  of  at  least  one  hundred  and 
seven  degrees  centigrade,  and  conforming  to  the  fol- 
lowing requirements : 

First.    It  shall  not  contain  free  rosin  or  rosin  oil,  nor  Hosin,  etc. 
shall  it  contain  rosin  as  resinates  in  excess  of  one  per 
centum. 

Second.  It  shall  not  contain  more  than  two  per 
centum  of  unsaponifiable  matter. 

Third.  Its  saponification  value  (Koettstorfer  num- 
ber) shall  be  not  less  than  one  hundred  and  eighty-five 
(185 j,  nor  greater  than  one  hundred  and  ninety-five 
( 195 ) . 

Fourth.  Its  iodine  value  (Hanus  number)  shall  be 
not  less  than  one  hundred  and  sixty  (160),  nor  greater 
than  one  hundred  and  ninety  (190). 

Fifth.  Its  specific  gravity,  at  a  temperature  of  fifteen 
and  five-tenths  degrees  centigrade,  shall  be  not  less 
than  nine  thousand  three  hundred  and  twenty-five 
ten  thousandths  (.9325),  nor  greater  than  nine  thou- 
sand four  hundred  and  fifty  ten  thousandths  (.9150). 

Section  2.  The  word  "container,"  as  used  in  this 
act,  shall  mean  any  tank,  barrel,  keg,  can,  bottle,  jug, 
or  other  vessel  in  which  raw  or  boiled  linseed  oil,  or 
any  compound  or  imitation  thereof,  shall  be  stored, 
sold,  or  offered  for  sale. 

The  word  "person,"  as  used  in  this  act,  shall  mean 
any  individual,  partnership,  or  corporation,  acting 
directly,  or  acting  indirectly  through  the  agent,  ser- 
vant, or  employe  of  such  person. 

The  word  "marked,"  as  used  in  this  act,  shall  mean 
"written,"  "printed,"  "stamped,"  "painted,"  or  "blown," 
or  any  other  means  whereby  words  may  be  indicated, 
in  or  on  a  container,  or  on  any  label  attached  thereto. 

Section  3.  It  shall  be  unlawful  for  any  person  to 
store  or  sell  or  offer  for  sale  any  of  the  following  com- 
modities, in  a  container  having  therein  or  thereon 
marked  the  words  "linseed  oil,"  or  flaxseed  oil,"  or 
having  therein  or  thereon  marked  any  decription  of 
the  contents  containing  the  words  "linseed  oil"  or  "flax- 
seed oil,"  namely: 

One.  Any  raw  or  boiled  linseed  oil  which  shall  not 
comply  with  the  respective  requirements  of  the  first 
section  of  this  act. 

Two.    Any  compound  of  raw  or  boiled  linseed  oil 
which  shall  not  comply  with  the  respective  require- 
ments of  the  first  section  of  this  act. 
Three.    Any  imitation  of  linseed  oil. 


"Container" 
defined. 


"Person" 
defined. 


"Marked' 
defined. 


Unlawful 
storage  or 
sale. 
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Unlawful 
sale  of 
compound  or 
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Notice  to 
purchaser. 


Violations. 


Penalty. 


Enforcement 
of  act. 


Disposition  of 
Bnes. 


Refusal  to 
sell  oil  to 
Secretary  or 
his  agents. 


Penalty. 


Examination 
of  samples. 


Fefe. 


Publication  of 
information. 


When  act 
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effect. 


Expenses  of 
enforcement. 


Repeals. 


Section  4.  It  shall  be  unlawful  for  any  person  to 
sell  or  offer  for  sale  as  linseed  oil  any  compound  or  im- 
itation of  linseed  oil,  witliout  notiffing  the  purchaser 
thereof,  in  writing,  at  the  time  of  such  sale,  that  the 
oil  so  sold  IS  a  compound  or  imitation  of  linseed  oil 

Section  5.  Any  person  who  shall  violate  any  of  the 
provisions  of  this  act  shall,  upon  conviction  thereof 
i)etore  any  aldernum,  magistrate,  or  justice  of  the 
peace  ot  the  county  wherein  the  offense  shall  have 
^een  committed,  be  sentenced  to  pay  a  line  of  not  less 
than  htty  nor  move  than  one  hundred  dollars,  or,  in 
default  thereof,  may  be  committed  to  the  jail  of  the 
proper  county  for  a  period  of  not  less  than  thirty  davs 
nor  more  than  sixty  days.  "  ' 

Section  6.  It  shall  be  the  duty  of  the  Secretary  of 
Agriculture  to  cause  the  provisions  of  this  act  to  be 
enforced.  All  fines  recovered  in  pursuance  of  this 
act  shall  be  paid  to,  or  to  the  order  of,  the  Secretary 
of  Agriculture,  and  by  him  paid  into  the  State  Treas- 
ury. 

Section  7.  Any  person  refusing  to  sell  any  oil  to  the 
Secretary  of  Agriculture  or  his  agent,  or  agents,  or  in 
any  way  interfering  with  the  enforcement  of  the  act 
shall  be  guilty  of  a  misdemeanor,  and  upon  conviction 
shall  l)e  sentenced  to  pay  a  fine  of  not  less  than  fifty 
dollars,  nor  more  than  one  hundred  dollars,  together 
with  tlie  cost  of  prosecution. 

Section  8.  xVny  person  in  tlie  Commou wealth  of 
1  ennsylvania  dealing  in  raw  or  boiled  linseed  oil  may 
.send  samples  tliereof  to  the  Department  of  Agriculture 
tor  examination.  The  results  of  such  examination 
shall  be  reported  to  such  person,  within  fifteen  days 
tiom  the  leceipt  by  the  department  of  such  sample. 
Ihe  tee  for  said  examination  shall  be  one  dollar,  which 
Shall  be  paid  before  such  examination  shall  be  made 
All  moneys  received  from  such  examination  shall  be 
paid  into  the  State  Treasury. 

Section  9.  The  Secretary  of  Agriculture  may,  from 
time  to  time,  cause  to  be  published  information  ob- 
tained from  the  examinations  of  all  samples  of  oils 
received  or  secured  in  the  enforcement  of  this  act 

Section  10.  This  act  sliall  go  into  effect  on  the  first 
day  of  .Tune,  Anno  Domini  one  thousand  nine  hun- 
dred and  thirteen. 

Section  11.  All  necessary  expenses  incurred  in  the 
enforcement  of  this  act  shall,  after  approval  in  wr'itino- 
by  the  Secretary  of  Agriculture,  be  paid  by  the  State 
Ireasurer  upon  warrant  of  the  Auditor  General,  in  the 
manner  now  provided  by  law. 

Section  12.    The  act  approved  the  twenty-third  day 
ot  April,  Anno  Domini  one  thousand  nine  hundred  and 
one,  entitled  "An  act  to  prevent  the  adulteration  of 
and  deception  in  the  sale  of,  linseed  or  flaxseed  oil  " 
and  tlie  act  approved  the  twenty-second  day  of  April 
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AiHio  Domini  one  thousand  nine  hundred  and  five, 
entitled-  "An  aot  siipplemental  to  an  act,  entitled  'An 
act  to  prevent  the  adulteration  of  and  deception  in 
the  sale  of  linseed  or  flaxseed  oil,'  approved  the  twenty- 
third  day  of  April,  Anno  Domini  one  thousand  nine 
hundred  and  one,  providing  for  the  payment  of  ex- 
penses for  the  enforcement  of  the  provisions  of  said 
act,"  and  all  other  acts,  or  parts  of  acts,  inconsistent 
with  tlie  provisions  of  this  act,  are  hereby  repealed. 

Ai  iROVED— The  29th  day  of  April,  A.  D.  1913. 

JOHN  K.  TENER. 

TJie  foregoing  is  a  true  and  correct  copy  of  the  Act 
of  the  General  Assembly  No.  82. 

ROBERT  McAFEE, 
Secretary  of  the  Commonwealth. 


RESULTS  OF  INSPECTION. 

Of  the  321  official  samples  of  linseed  oil  purchased  by  Special 
Agents  representing  the  character  of  the  raw  and  boiled  linseed  oil 
being  sold  in  the  State,  10  were  found  to  be  adulterated  with  mineral 
oil  in  varying  proportions  from  0.81%  to  42%.  This  foreign  oil  was 
the  only  adulterant  found  being  used.  Prosecutions  were  immediately 
ordered  in  these  cases. 

In  11  samples  the  acid  value  was  found  to  be  excessive  but  except  in 
one  case  this  value  was  not  great  enougb  to  seriously  effect  the  quality 
of  the  oil.  In  the  case  of  the  exception  noted,  the  manufacturers,  upon 
request,  exchanged  this  shipment  for  a  better  grade  of  oil.  Three 
samples  were  found  to  have  been  accidently  contaminated  with  tur- 
pentine, one  with  mineral  oil  and  one  with  formaline.  The  presence 
of  these  foreign  oils  T\'hich  were  shown  to  have  become  accidently  in- 
troduced was,  no  doubt,  the  result  of  carelessness  on  the  part  of 
dealers  in  transferring  oil  from  one  container  to  another  in  vrhich 
small  amounts  of  foreign  oils  had  been  left  or  by  using  unclean  fun- 
nels in  making  these  transfers. 

From  the  number  of  samjiles  found  adulterated,  it  is  evident  that 
all  the  linseed  oil  being  sold  in  the  State  is  not  pure.  It  is  hoped, 
however,  that  as  the  work  of  enforcing  the  law  progresses,  the  amount 
of  impure  oils  on  the  market  will  be  decreased  and  eventually  this 
form  of  attempted  fraud  will  be  discontinued.  It  should  be  evident 
to  purchasers  that  only  reliable  firms  should  be  dealt  with  if  pure 
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linseed  oil  is  desired.  The  following  table  shows .  the  number  of 
samples  of  oil  examined,  together  with  the  names  of  the  dealers  from 
whom  they  were  secured  and  the  names  of  the  manufacturers  or  im- 
porters where  known.  Those  samples  which  were  found  to  be  adulter- 
ated were  so  marked.  The  names  of  the  firms  putting  out  these  im- 
pure linseed  oils  should  be  carefully  noted. 
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